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ANDA 74-927

Applied Analytical Laboratories, Inc.
Attention: Jeffrey S. Bauer, Ph.D.
U.8. Agent for: Aesgen Inc.

5051 New Centre Drive

Suite 103

Wilmington, NC 28403

Dear Sir:

This is in reference to your abbreviated new drug application
dated July 15, 1996, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Etodolac Tablets,

400 mg.

Reference is also made to your amendments dated April 29, June 6,
July 25, August 4, August 7, and October 15, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. Thé Division of Bioeguivalence has
determined your Etodolac Tablets, 400 mg to be biocequivalent and,
therefore, therapeutically equivalent to the listed drug (Lodine®
Tablets, 400 mg of Wyeth Ayerst Laboratories, Inc.). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,
~ / H .

10/35/57

’—'—"'" v - |

Douglas L. éporn

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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ETUDOLAC (etodotac-tabiets)

i 08 fi.f,m

DESCRIPTION

Etodolac (etodolac tablets) is a pyranocarboxylic acid
chemically designated as (+) 1.8-diethyl-1.3.4.9-
tetrahydropyrano-[3.4-blindole-1acetic acid. The struc-
tural formula for etodolac is shown below:

CHyCHy T cHycn,

The molecular formula for etodolac is C17H21NO3. The
molecular weight of the base is 287.37. ?t has a pKa of
4.65 and an n-octanol: water partition coefficient of 11.4
at pH 7.4. Etodolac is a white crystaliine compound-in-
soluble in water but soluble in alcohols, chloratorm, dim-
ethy! sulfoxide, and aqueous polyethylene glycol.
Etodolac tablets. for oral administration contain 400 mg
of etodolac. In addition, the tablets contain the following
inactive ingredients: hydroxypropyl methylceliulose. lac-
tose monohydrate. magnesium stearate, microcrystal-
line celtulose. polyethylene glycol, povidone. sodium lau-
1yl sulfate. sodium starch glycolate. titanium dioxide and
triacetin

CLINICAL PHARMACOLOGY

Pharmacology

Etodolac is a nonsteroidal anti-inflammatory drug
{NSAID) that exhibits anti-infl tory. ) and

antipyretic activities in animal models. The mechanism
of action of etodolac. like that of other NSAIDs, is not
known but is believed to be associated with the inhibi-
tion of prostaglandin biosynthesis. Etodolac is a race-
mic mixture of {-]R- and [+]S-elodolac, As with other
NSAIDs. it has been demonstrated in animals that the
[+]S-form is biologically active. Both enantiomers are
stabie and there is no [-]R to [+]S conversion in-vivo.
Pharmacodynamics
Anaigesia was demonstrable 1/2 hour following single
doses of 200 to 400 mg etodolac, with the peak etect
occurring in 1 to 2 hours. The analgesic effect generally
lasted for 4 to 6 hours (see CLINICAL PHARMACOLOGY,
Clinical Trials).
Pharmacokinetics
The pharmacokinetics of etodolac have been evaluated
in 267 normal subjects, 44 elderly patients (>65 years
old), 19 patients with renal failure (creatinine ‘clearance
37 to 88 mL/min), 9 patients on hemodialysis, and 10

tients with compensated hepatic cirrhosis.

todolac. when administered orally, exhibits kinetics that
are well described by a two-compartment model with
first-grder absorption.
Etodolac has no apparent pharmacokinetic interaction
when administered with phenytoin, glyburide, furosemide
or hydrochlorothiazide.
Absorption
Etodolac is well absorbed and had a relative bioavailability
of 100% when 200 mg capsules were compared with a
solution of etodolac. Based on mass balance studies, the
systemic availability of etodolac from either the tablet or
capsule formulation, is at least 80%. Etodolac does not
undergo significant first-pass metabolism following oral
administration. Mean (+ 1 SD) peak plasma concentra-
tions range from approximately 14 + 4 to 37 + 9 mcg/
mL after 200 to 600 mg single doses and are reached in
80 + 30 minutes (see Table 1 for summary of pharmaco-
kinetic parameters), The dose-proportionality based on
AUC (the area under the piasma concentration-time
curve) is linear following doses up to 600 mg every 12
hours. Peak concentrations are dose proportional for
both total and free etodolac following doses up to 400
mg every 12 hours, but following a 600 mg dose, the
peak is about 20% higher than predicted on the basis of
lower doses.

Table 1
Etodolac Steady-State Phazrmacokinetic Parameters
(N=267)

Kinetic Parameters Mean + SD
Extent of oral absorption

(bioavailability) {F] > 89%
Oral-dose clearance [CLF) 47 + 16 mU/h/kg
Steady-state volume [Vgq/F] 362 £ 129 mbL/kg
Distribution half-life {ty0 o] 071£05h
Terminat half-iife {1/, [?[ 7.34h

Antacid Effects
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lower doses.

Tablet.
Etodolac Steady-State Pharsmacokmetlc Parameters
(N=267)

Kinetic Parameters Mean + SC
Extent of orai absorption .
(bioavailability) [F] > 80%
Oral-dose clearance [CL/F) 47 + 16 mU/h/kg
Steady-state volume [Vss/F] 362 + 129 mLikg
Distribution half-fife [ty/5 @] 071£05r
Terminal hatf-lite [tiy0, |£J 73+4h

Antacid Effects .
The extent of absorption of etodolac is not affected wher
etodolac is administered _with an  antacic
Coadministration with an antacid decreases the pean
concentration reached by about 15 to 20%. with no mea-
surable effect on time-to-peak.
Food Effects )
The extent of absorption of etodolac is not affectea wher
etodolac is administered after a meal. Food tntake now -
ever, reduces the peak concentration reached by approxi-
mately one half and increases the time-to-peak concen-
tration by 1.4 to 3.8 hours.
Distribution -
Etodolac has an apparent steady-state volume of distri-
bution about 0.362 L/kg. Within the therapeutic dose
fange. etodolac is more than 99% bound to plasma pro-
teins. The free fraction is less than 1% and is indepen-
dent of etodolac totat concentration over the dose range
studied.
Metabolism o . Lt
Etodolac is extensively metabolized in the liver, with re-
nal elimination of etodolac and its metabolites being the
primary route of excretion. The intersubject variability
of etodolac plasma levels, achieved after recommengded
doses, is substantial.
Protein Binding
Data from /n vitro studies, using peak serum concentra-
tions at reported therapeutic doses in humans, show that
the etodolac free fraction is not significantly altered by
acetaminophen, ibuprofen, indomethacin, naproxen.
piroxicam. chlorpropamide, glipizide, glyburide, pheny-
toin. and probenecid.
Elimination
The mean plasma clearance of etodolac, following oral
dosing is 47 (+ 16) mish/kg, and terminal disposition
haif-life is 7.3 (+ 4) hours. .
Approximately 72° of the administered dose is recoy-
ered in the urine as the following. indicated as % of the
administered dose:
-etodolac. unchanged 1%
-etodolac glucuronide 13%
-hydroxylated metabolites (6-, 7-, and 8-0H) 5%
-hydroxylated metabolite glucuronides 20%
-unidentitied metabolites 33%
Fecal excretion accounted for 16% of the dose.
Special Populations
Eiderly Patients
In clinical studies, etodolac clearance was reduced by
about 15% in older patients (>B5 years of age). In these
studies, age was shown not to have any effect on etodotac
half-life or protein binding, and there was no change in
expected drug accumulation, No dosage adjustment is
generally necessary in the elderly on the basis of phar-
macokinetics. The elderly may need dosage adjustment
however, on the basis of body size (see PRECAUTIONS-
Geriatric Population), as they may be more sensitive to
antiprosta%landin effects than younger patients (see
PRECAUTIONS- Geriatric Pnp\l\a\inn).
Renal Impairment
Studies in patients with mild-to-moderate renat impair-
ment (creatinine clearance 37 to 88 mL/min) showed no
significant differences in the disposition of total and free
etodolac. in patients undergoing hemodialysis, there was
a50% greater apparent clearance of total etodolac due
10 2 50% greater unbound fraction. Free etodolac clear-
ance was not altered. indicating the importance of pro-
tein binding in etodolac’s disposition. Nevertheless.
etodolac is not dialyzable,
Hepatic /mpairment
{n patients with compensatad hepatic cirrhosis, the dis-
Position of total and 1ree etodolac is not altered. Althougn
no dosage adjustment is generally required in this pa-
tient population etodolac clearance is dependent on he-
patic function and could be reduced in patients with se-
vere hepatic faifure.
Clinicai Triais
Anaigesia
Controtied clinical trials in analgesia were single-cose,
randomized, double-btind, parallel studies in three pain
models, including dental extractions. The analgesic ef-
tective dose for etodolac established in these acute DAn
modeis was 200 to 400 mg. The onset of analgesia oc-
Curred approximately 30 minutes after oraf administra-
tion. Etodolac 200 mg provided efficacy comparable to
that obtained with aspirin (650 mg). Etodolac 400 mg

when approximately half i

'omsdmg,gnm y halt of the patients required
ryr'ﬁs'ffr"u?' atodolac in manaping the $i0ns and symp.
double-biing fandomized, conrroue‘&’::’ ical fials
Patients. in patients with osteoarthri
etodolac, in doses of 600 t0 1000
than placeto in two stugies Ty ciinical trays
thritis used b.id. dosage regimens
INDICATIDNS AND USAGE )
Etodolac is indicated for acute and long-term

gggg?:gr;gr;tlg isr{gir::smaréd' Symptoms of Ostedarthritis.

!E:%NERMNNCAHBNS ed for the Management of pain.
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vere napanenand ced in patients with se-
Clinical Triais

models was 200 to 400 mg. The onset of anaiges;.

( 8 esia oc-
Iclumeg approximately 30 minutes atter oraj adgn'm'srra-
mon. todolac 200 mg Pprovided etficacy Comarable tg

at obtained with aspirin (650 mg). Etodolac 40g m

proviged efﬂcagy Comparable to that obtained with ac-
etaminophen with codeine (600 Mg + 60 mg). The peak
analgesic effect wag between 1 to 2 hours. Duration of

r";gee';igg{i’o'r‘:_’"mafe’y haif of the patients required
Osteoarthritis
The use of etodolac in managing the signs ang symp-
toms of osteoarthritis of the hip of knee was assessed i
doubie-pling, randomized, controlled clinical trials in 341
patients, In patients with 0steoarthritis of the knee.
etodofac, in doses of 600 to 1000 mo/day. was better
than placebo in two studies. The clinical trials in ostegar-
thritis used b.i.g. dosage regimens.
INDICATIONS AND USAGE
Etodolac is indicated for acute ang long-term use in the
gggg?:meml of .S!gns tar(;dt syr:ptoms of ostesarthritis.
C i$ also indicated for t € management of pain.
CONTRAINDICATIONS o orean
Etodolac is contraindicated in patients with known hy-
persensitivity to etodolac. Ftodoiac should not be given
10 patients who have experienced asthma. urticaria, or

WARNINGS

Risk of Gastrointestinai (61) Uiceration, Bleeding, and
Pertoration with Nonsieroidal, Anti- Inflammatory Drug
(NSAID) Therapy .
Serious Gi toxicity such as bleeding, ulceration, ang per-
foration can occur at any time, with or without warning
Symptoms. in patients treated chronically with NSAIDs.
Although minor upper Gl problems, such as dyspepsia,
are common, usually developing early in therapy, physi-
cians should remain alert for ulceration and bleeding in
patients treated chronically with NSAIDs, even in the
absence of previous Gi-tract Symptoms. In patients ob-
served in clinical trials of such agents for several months’
to 2 years’ duration, Symptomatic upper Gi uicers gross
bleeding or perforation appears to occurin appioximately

Except for a prior history of serious GI events and other
risk factors known to be associated with peptic ulcer dis-
ease. such as alcoholism. smoking. etc., no risk factors
{€.9.. age. sex) have been associated with increased risk,
Elderty or debilitateg patients seem to tolerate ulceration
or bleeding less well than other individuals. and most
spontaneous reports of fatal Gi events are in this popu-
lation. Studies to date are inconclusive concerning the
reiative risk of various NSAIDs in causing such reactions
High doses of any NSAID probably carry a greater risk
of these reactions. althougn controlled clinical trals
showing this do not exist in most cases. In considering
the use of relatively large doses (within the recommended
dosage range). sufficient benefit should be anticipated
to offset the potential increased risk of G| toxicity.
Anaphylactoid Reactions N
Anaphylactoid reactions may occur in patients without
pnor exposure to etodolac. Etodolac should not be given
to patients with the aspirin triad. The triad typically oc-
curs n asthmatic patients who experience rhinitis with
or without nasal polyps. or who exhibit severe, poten-
tially fatal bronchospasm after taking aspirin or other
nonsteroidal anti-inflammatory drugs. Fa!al.reacuons
have been reported in such patients (see
CONTRAINDICATIONS and PRECAUTIONS—General
Precautions, Pre-existing Asthma). Emergency help
should be sought in cases where an anaphylactoid reac-
tion occurs.

Advanced Renal Disease _ .

In cases with advanced kidney disease, as with other
NSAIDs, treatment with etodolac should only be initiated
with close monitoring of the patient’s kidney function
(see PRECAUTIONS—General Pracautions Renal Ei-
tects).

nanc .
IPnrfagte pregnancy, as with other NSAIDs. etodolac should

be avotded because it may cause premature closure of
the ductus arteriosus (see PRECAUTIONS—Pregnancy.
Teratogenic Effects—Pregnancy Category C).
PRECAUTIONS 3
General Precautions .

Renal Effects o .

i AIDs, long-term administration of
é\t%dvlv)litatc]: ?ot ';gt's '}'vgs resulted ?n renal pap:llary»necrosnrs'
and other renal medullary changes. Renal pelvic tran5|_
tional epithelial hyperplasia, a spontaneous Cha"gﬁ] Qﬁ.
curring with variable frequency, was observéd wfl,_ l_c
creased frequency in treated male rats in a 2-year chioni
study. . ith

of renal toxicity encountered with
?vnsﬁenﬁgpdv:?ltm\ nthar MSAINe jo caan in nationia it
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T s hu LUl arg HILUNCIuSIVe concernu;g tne
relative nisk of varioys NSAIDs in causing such reactions,
High doses of any NSAID probabty carry a greater risk
of these reactions, although controlied cliniga) trials
shewing this do not exist in most cases, In considering
the use of reiatively arge doses (within the recommended

nonsteroidal ami-inﬂammatory drugs, Fatal reactions

have been feported in “sych patients (see

cONTﬁAINDICATIONS and PRECAUTIONS—GeneraI
recautions. Pre-exisn‘ng Asthma). Emergency hej

should be Sought in cases where an anaphylactoid reac-

tion occurs

Advaaced Rena; Disease

In cases with advanced kidney disease, as with other

NSAIDs. treatmeny with etodolag should only be initiated

with close monitoring of the patient’s kidney function

’(see PHECAUTIONS-General Precauliuns, Renal Ef-
ects).

Pregnancy

In late pregnancy, as with other NSAIDs, etodolac should

be avoideg because it May cause prematyre closure of

the ductys anteriosus (see PRECAUTIONS—Pregnancy,

Teratogenic Eﬂecrs-Pregnancy Category C).

PRECAUTIONS

Genera| Precautions

Renal Effects

As with other NSAIDs, long-term administration of

etodolac to ratg has resulted in renal papiliary necrosis

and other renal medullary changes. Rena| pelvic trans;-

tional epithelia| hyperplasia, a Spontaneous change oc-

curring with variapje frequency, was observed with in-

creased frequency intreated male rats in g 2-year chronjc

study.

A second form of renal toxicity encountered with

etodolac, as with other NSAIDs, jg Seen in patients with

ive role in the maintenance of renal perfusion. |n these
Patients, administration of a nonsteroigal anti-inflamma-
tory drug may cause a dose-deoendem reduction in pros-
taglandin formation and, Secondarily, in repa/ blood flow,
which may precipitate overt renal decompensation. Pa-
lients at greatest risk of this reaction are those with im-
paired rena| function. heart failure or liver aysfunctlon;
thase taking diuretics: and the elderly, Discontinuation
of nonsteroigat ami-in!lammatory drug therapy is ygy-
ally followeg by recovery to the pretreatment state.
Etodolac metabolites are eliminated primarily by the kig-
Neys. The extent 1o which the inactive glucuronide me-
tabolites may accumuiate in patients with rena| failure
has not been Studied. As with other drugs whose me-
tabolites are excreted by the kidney, the DPOssibility that
adverse reactions {not listed in ADVERSE REACTIONS)
ay be attributabie to these Metabolites shoylg be con-
sidered.
Hepatic Effects
Borderline elevations of gne or more liver tests mav gc.-
Cur in up to 159, of patienys taking NSAIDs ncluding

fatal outcomes have been reported. If clinjca) signs and
Symptoms consistent with liver disease develop, or jf
Systemic manifestations geeyr (e.g. eosinophilia, rash,
eIc.), etodolac should be aiscontinyeq. .
Hemalologrcal Effects

Anemia is Sometimes seen in patients receiving NSAIDs
including etodolac. This May be due 1o tiuig retention,
GI biood oss or an incompletely descriped effect upon
egthroppiesis. Patients on long-term treatment with
NSAIDs. Including etodolac, shoylg have their hemoglo-
bin or hematocrit checked it they exhibit any signs or
Symptoms of anemia *

All drugs which inhitit the biosynthesis of prostaglan-
dins may interfere to Some extent with platelet function
and vascuylar responses to bleeding.

Fiuid Retention and Edema

Fiuid retentign and edema haye been observeq in Some




patients taking NSAIDS. including etodolac. Therefore.
etodoiac shauld pe used_with caution in patients with
fiuid retention, Nhypertension, or heart fajlyre.
Pre-existing Asthma ) .
About 0% of patients with asthma may have aspirin-
Sitive asthma. The yse 0f aspirin jp patignts with as-
pirin-sensitive asthmas has beep associated-with severe
bronchospasm which can be fatal Sineq Cross reactiv-
1ty. inctudin, bronchospasm, between asprin and othey -
nonsteroida anti-inflammatory drugs has been reported

with pre-exi ng astm

Information for Patiants

Etodolac. like other drugs of its ¢jass. can cause djs-
comfort and, rarely, more Serious side effects, Such as
gastrointestinal bleeding, whicp, may result in hospital-
1zation and even fatal Outcomes. o
Physicians may wish to discyss with their patients th
potential risks (sge WARNINGS, PRECAUTIONS, AD.
VERSE REACTIONS) ang likely benefits of nonsteroidal
anti-inflammatory drug treatment. . .
Patients on etodolac shoyid report 1o their physicians
signs or Symptoms of gastrointestinal uiceration or
bleeding, blurred vision or other €ye symptoms, skin
rash, weight gain, or edema

signs and SYmptoms of uicerations and bleeding angd
should inform them of the importance of this follow-up
{see WAHNINGS—Risk of GI Utceration, Bleeding and
Pertoration with Nonsteroidai Ami-lnllammalory
Therapy).

Patients shoylg also be instructed to seek medical emer-
gency help in case of an occurrence of anaphylactoid
reactions (see WARNINGS).

Laboratory Tests

Patients on long-term treatment with etodolac as with
other NSAIDs. shoylg have their hemoglobin or hemat-
ocrit checked periodicaily for signs or Symptoms of ane-
mia. Appropriate Measures shoylg he taken in case sych
signs of anemia occur.

If clinical Signs and Symptoms consistent with liver gis-
€ase develop gr if systemic Manifestations OCCur {e.qg.
eosinophitia. rash, etc.) and jf abnormal liver tests are
detected, persist OF worsen, etodolac should be discon-
tinued.

Oreg Interactions

Antacids

The concomitant administration of antacids has ng ap-
parent effect on the extent of absorption of etodolac.
However, antacids can decrease the peak concentration
reached by 15% to 209 but have ng detectabie effect on
the time-to-peak,

Aspirin

When etodolac is administered with aspirin, its protein
binding i reduced, aithough the Clearance of free
etodolac is not altered. The clinicai significance of this
Interaction is not known; however, as Wwith other NSAIDs,

generaily fecommended because of the potential of in-
Creased adverse effects.

Warfarin

Short-term Pharmacokinetic Studies have demonstrated
that concomitant administration of wartarin and etodolac
results in reduced protein binding of wartarin, but there

with other NSAIDs.
Cyclosporine, D; oxin, Lithium, Methotrexate

todolac, like other NSAIDs, through effects on renal
prostaglandins, may cause changes in the elimination of
[{ drugs leading 1o elevated serym levels of dlﬂoxin,
lithium, ang Methotrexate ang increased toxicity.
rotoxicity associated with cyclosporine may also be en-
hanced. Patients receiving these drugs who are given
etodotac, or any other NSAID, and Particularly thosg pa-
tients with altereg renal function, shoyld be observed
for the development of the specific toxicitigs of these

rugs.

Phenylbutazone
Phenyibutazone Causes increase (by about 80%) in the
free fraction ot etodolac. Aithough /n yive studies have

No carcinogenic effect of elodolac was observeq in mice
Or ratg, receiving graj doses n¢ 15 o TG IN MICE
mam2




iless Grugs (840ing L0 Bivaled Serum levejs of digoxin,
fitium. and methotrexate and increased toxicity. Neph-
rotoxicity associated with cyclosporine may also be en-
hanced. Patients recewving these drugs who are given
etodolac, or any other NSAID, and particularly those pa-
tients with altered renal function, should be observed
for the development of the specific toxicities of these
rugs.
Phenylbutazone
Phenylbutazone causes increase (by about 80%) in the
free fraction ot etodolac. Although in vivo studies have
not been done 1o see if etodolac clearance is changed by
coadministration of Phenyibutazone, it is not recom-
mended that they be coadministered.
Drug/Laboratory Yest Interactions
The urine of patients who take etodolac can give a faise-
positive reaction for urinary bilirubin (urobilin) due to
the presence of phenolic metabolites of etodolac. Diag-
nostic dip-stick methodology, used to detect ketone bod-
ies in urine. has resulted in false-positive findings in some
patients treated with etodolac. Generally, this phenom-
enon has not been associated with other clinically sig-

in serum uric acid levels. in clinical trials, mean decreases
of 2 10 2 mg/dL were observed in arthritic patients re-
ceiving etodolac (600 mg o 1000 mg/day) after 4 weeks
of therapy. These levels then remained stable for up to 1
year of therapy.

tility o
No carcinogenic effect of etodolac was observed in mice

or ratg receiving oral doses of 15 mo/kg/day (45 to 89
mg/m< respectively) or less for periods of 2 years or 18
months, respectively. Etodolac was not mutagenic in /n
vitro tests performed with S. typhimurium and mouse
lymphoma cells as well as in an in vive mouse micro-
nucleus test. However, data from the in vitro human pe-
ripheral lymphocyte test showed an increase in the num-
ber of gaps (3 t0 5.3% unstained regions in the chroma-
tid without dislocation) among the etodolac-treated cul-
tures (50 to 200 mcg/mL) compared to negative con-
trols (2%); no other difference was noted between the
controls and drug-treated groups. Etodolac showed no
impairment of fertility in male Qnd female rats up to oral
doses of 16 mg/kg (94 mg/me). However. reduced im-
piantation of fertilized eggs occurred in the 8 mg/kg
roup.

regnancy
Teratogenic Effects—Pregnancy Category C )
In teratology studies. isolated occurrences of alterations
in limb development were found and incj\_xded polydac-
tyly, oligodactyly. syndactyly, and unossified phalanges
in rats and oligodactyly and synostosis of metatarsals in
ratbits. These were observed at dose levels (2to 14 mg/
kg/day) ciose to human clinical doses. However, the fre-
guency and the dosage group distribution of these find-
Ings in initiai or repeated studies did not establish a clear
drug or dose-response relationship. o

There are no adequate or well-controlled studies in preg-
nan’ women. Etodolac should be used during pregnancy
only if the potential benefits justify the potential risk to
the fetus. Because of the known effects of NSAIDs on
parturition and on the human tetal carmuvaspular Sys-
tem with respect to closure of the ductus arteriosus, use
during late pregnancy should be avoided

Labor and Delivery )

In rat studies with etodolac, as with other drugs known
to inhibit prostaglandin synthesis. an increased incidence
of dystocia. delayed parturition. and decreased pup sur-
vival occurred. Tyhe effects of etodolac on labor and de-
livery in pregnant women are unknown

Nursing Mothers . .

It is not known whether etodolac is excreted in human
milk. Because many drugs are excreted in human milk
and because of the potential for serious adverse reac-
tions in nursing infants from etodolac, a decision shoutd
be made whether to discontinue nursing or to discon-
tinue the drug taking into account the importance of the
drug to the mother.

Pediatric Use . o X

Safety and effectiveness in pediatric patients have not
been established.

Genatric Population

As with any NSAID, however, caution should be exer-
cised in treating the elderly, and when individualizing their
dosage. extra care should be taken when increasing the
dose because the elderly seem 1o tolerate NSAID side
effects less well than younger patients. In patients 65
years and ofder. no substantial differences in the side
effect profile of etodotac were seen compared with the
gilzeral population {see CLINICAL PHARMACOLOGY—.

rmacokinetics )

ADVERSE REACTIONS

Adverse-reaction information for etodoiac was derived
from 2,629 arthritic patients treated with etodolac in
double-blind and open-lape! clinical trials of 4 to 320

t: andimpairmaent of Fer-

i

to 10% for patients treated with etodolac.

New patient complaints (with an incidence greater than
or equal 1o 1%) are listed betow by body system. The
incidences were determined from clinical trials involy-
ing 465 patients with osteoarthritis treated with 300 to
SOQ mg of etodoiac b.id. (i.e., 600 to 1000 mg/day).
Incidence Greater Than or Equal to 1% - Probably zaus-
ally.Related

Body as a whole—Chiijs and fever.

Digestive sivstem—Dyspepsia (10%), abdominal pain®,
diarrhea”. latulence *, nausea“, constipation, gastritis,
malena, vomiting

Nervous System—Asthenia/malaise”, dizziness* de-
pression,.nervousness.

Skin and appenda; es—Pruritus. rash.
Specnal_senses— lurred vision. tinnitus.

Urogenital System—Dysuria, urinary frequency.
“Drug-related patient compiaints accurring in 3 to 99,
of patients reated with etodolac.

Drnn-raiater aa




doubie-Dung anc oper-iabe. cna.cai tnais of 4 to 320
wezks in guration and worlawige postmarketing surveii-
lance studies. In cunicai tria:s. most aaverse reactions
were mild and transient. The discontinuation rate in con-
trolled clinical trials. because of adverse events. was up
to 10% for patients treated with etodoiac
New patient compiaints twith an incidence greater than
or equal to 1%) are listed below by body system. The
incidences were determined from clinicai trials involv-
ing 465 patients with osteoarthritis treated with 300 to
500 mg of etodolac b.i.d. (i.e.. 600 to 1000 mg/day).
Incidence Greater Than or Equal to 1% - Probably Caus-
ally Related
Body as 2 whole—Chills and fever
Digestive system—Dyspepsia (10%). abdominal pain*,
diarrhea*, fiatulence*. nausea’. constipation, gastritis.
melena, vomiting.

Nervous system—Astnenia:malaise*. dizziness*. de-
pression,-nervousness

Skir: and appendages—Pruritus. rash.
Specnal‘senses—Blurred vision, tinnitus.

Urogenital system—Dysuria. urinary frequency.
“Drug-related patient compiaints occurring in 3 to 9%
of patients treated with etodoiac.

Drug-related patient complaints occurring in fewer than
3%, but more than 1%, are unmarked.

Incidence Less Than 1% - Probably Causally Related

(Adverse reactions reported only in worldwide

postmarketing experience, not seen in clinical trials, are

considered rarer and are italicized)
tB,"S’V as a whole—Allergic reaction, anaphylactoid reac-
ion.

Cardiovascular system—Hypertension, congestive heart
failure, flushing, palpitations, syncope, vasculitis (includ-
ing necrotizing and allergic).
Digestive system—Thirst. dry mouth, ulcerative stoma-
titie, anorexia, eructation. elevated liver enzymes,
cholestatic hepatitis, hepatitis, cholestatic jaundice.
duoden/tls_, jaundice, hepatic failure, tiver necrosis, pep-
tic ulcer with or without bleeding and/or pertoration, in-
testinal ulceration, pancreatits.

Hemic and Lymphatic system-——Ecchymosis, anemia,

thrombocytopenia, bleeding time increased. agranulo-

cytosis, hemolytic anemia. leukopenia. neutropena, pan-
cytopenid.

Metabolic and nutritional—Edema, serum creatinine in-

crease, hyperglycemia in previously controlled diabetic

patients.

Nervous system—Insomnia, somnolence.

Respiratory system—Asthma.

Skin and appendages—Angioedema, sweating, urticaria,

vesiculobull rash, cut: with purpura,

Stevens-Johnson Syndrome, hyperpigmentation,

erythema multiforme.

Special senses—Photophobia, transient visual distur-

bances.

Urogenital system—Efevated BUN, renal failure, renal in-

sufficiency, renal papillary necrosis.

Incidence Less Than 1% - Causal Relalionship Un-

known (Medical events occurring under circumstances

where causal relationship to etodolac is uncertain. These
reactions are listed as alerting information for physicians)

Body as a whole—Infection, headache.

Cardiovascular system—Arrhythmias, myocardial infarc-

tion, cerebrovascular accident.

Digestive system—Esophagitis with or without stricture

or cardiospasm, colitis. .

Metabolic and nutritional—Change in weight.

Nervous system—~Paresthesia, confusion. N

Respiratory system—Bronchitis, dyspnea, pharyngitis,

rhinitis, sinusitis.

Skin and append Alopecia, maculc

photosensitivity, skin peeling.

Special senses—Conjunctivitis, deafness, taste perver-

sion.

Urogenital system—Cystitis. hematuria, leukorrhea, re-

nal calculus, interstitial nephritis. uterine bieeding irregu-

larities.

OVERDOSAGE

Symptoms following acute NSAID overdose are usually

limited to lethargy, drowsiness, nausea, vomiting, and

epigastric pain, which are generally reversible with sup-
portive care. Gastrointestinai bleeding can occur and
coma has occurred following massive ibuprofen or mefe-
namic-acid overdose. Hypertension, acute renal failure,
and respiratory depression may occur but are rare. Ana-
phylactoid reactions have been reported with therapeu-
tic ingestion of NSAIDs, and may occur following over-

dose. .

Patients should be mana%ed bg symptomatic and sup-

portive care following an NSAID overdose. There are no

specific anti Gut dect ition may be.

in patients seen within 4 hours of ingestion with symp-

toms of following a large overdose (5 to 10 times the

usual dose). This should be accomplished via emesis
and/or activated charcoal (60 1o 100 g in adults, 1 to2

g/kg in children) with an osmotic cathartic. Forced di-
uresis, alkalinization of the urine, hemodialysis, or
hemoperfusion would probably not be useful due to
etodolac's high protein binding.

DOSAGE ANS ADMINISTRATION

As with other NSAIDs. the lowest dose and longest dos-
ing interval should be sought for each patient. There-
fore, after observing the response to initial therapy with
etodolac, the dose and frequendcy should be adjusted to

it an individual patient’s needs. .

ISJUosage adiuslmev?l of etodolac is generally not required
in patients with mild to moderate renal impairment.
Etocolac should be used with caution in such patients,
because. as with other NSAIDs, it may further decrease
renal function in some patients with impaired renal func-
tion. (see PRECAUTIONS — General Precautions, Renal
Effects).

?:: 'r'e?o';.menued total daily dose of etodolac for acute
pain is up to 1000 mg given as 200-400 mg every 6 to 8
hours. In some patients, if the potential benefits outweigh
wre el i - 2n may he increased to 1200 mo/day in

rash,




e LS faniageg SYmptomatic ang Sup-

boruve care foliowing an NSAj Overdose. 7| Te 3

Specific antidotes. Gyt decomaminanon may be Indicated
i lf n wit

: acco;
and/or activateg charcoal (60 to 100 g in aduits, 1 to 2
0/kg in children) with an osmotic Cathartic, Forced gi-
uresis, alkalinization of the uring, nemodialysis, or
hemoperfusion would Probabiy ngt be usefyf due to

OSAGE AN ADMIMSTRATIDN

As with other NSAIDs, the lowest gose and longest dos-
ing interyay should pe SOught for each Patient. Therg.
fore, after observnng the esponse 1o initial therapy with
etodolac, the dose ang rrequency should pe adjusted o
Suit an individug patient's Needs.

Dosage adjustment of etodoiac js generaily not equireg
in patients witp mild 1o Moderate reng impairmenL

Analgesia
The reconimendeg totat daily dose of etodojac for acute
Pain s yp to 1000 mg Given as 200-_400 Mg every g tg g

the risks; Se m, INCrease 1 mg/day in
Order to achieve a the Peutic benefit matmnghtnot have
€en achieveg with 10, 9/d. ses of etodolac
Oreater thap 000 m, av t been adequately
€valuated in wen-controued clinical triats.

steoarthri,

The "eCOmmendeq starting dose of etodofac for the man-
agement of the signg and Symptoms of osleoanhritis is:
00mgbjg Lid. or 409 M0 b.id., or 500 i

! S
Suffice for long-term administration In patients who tof-
rate 1000 mg/day, the dose may be inqreased to 1200

Mg/day whep a higher lgygy of therapeutic activity i re.
qQuireg eating patients with igher doses, the
Physician sh observe Sufficient iNCreaseq clinicaj
enefit to Justify the higher g, Se. Physicians Should pe
aware that gos, S above 1000 0/day have N0t been a.
€Quately evaluateq i well-conlrolled Clinicaj triais

N chronjc conditions, 3 tp, IC response 19 therapy
With etodojac IS somet, i € week of

ed,
dose should be evieweq ang adjusteg as requireq,
H W SUPPY 1£p

Etodolac js available a5

Etodoiac Tablets

0 mg tablets (white, ellipticay shaped. Unscored tap.-
le;; debosseq with “AQ4~ 0N one sige and 400" 5y the
other)

—in botties of 1 00, NDC 95370-547.97

=i bottles of 500, NDC 55370-547.0g

Store at 15°C-3p°¢ (59°F-86°F).

Store tablats in originaj COntainer yuti) ready o ygq,
Dispense in a h'gm-reximnl containgr,

Caqtion: Federay law prohibits dispensmg withoyt pre-
SCription.

Manufactured for:

€Sgenn
by: .

Mova PHARMACE 1CaL CORPORAION,
PR 00725, usa

Caguas,

ftem #634701 My

Rev 07/97 MOwva




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074927

CHEMISTRY REVIEW(S)




10.

12.

13.

15.

CHEMISTRY REVIEW NO. 3

ANDA # 74-927

NAME AND ADDRESS OF APPLICANT
Aesgen Inc.

Attention: Jeffrey S. Bauer
5051 New Centre Drive

Suite 103

Wilmington, NC 28403

OR S 0]
Listed Drug Product: Lodine® Tablets (Etodolac Tablets), 400 mg
Patent # 4,076,831 Wyeth Ayerst, expires February 28, 1997.

SUPPLEMENT(s) 6. PROPRIETARY NAME

N/A N/A

NONPROPRIETARY NAME 8. S s :
Etodolac Tablets N/A

AMENDMENTS AND OTHER DATES:

Original Application submitted, July 15, 1996.

Refuse to File letter, September 13, 1996 (regarding English
translation of documents

Teleconference between J. Phillips and Aesgen, September 26, 1996
The Firm,s reply to Teleconference, September 30, 1996.

Correction to Refuse to File Letter, October 11, 1996.

Minor Amendment, April 11, 1997. —=
Minor Amendment, June 6, 1997 (This Review).

Ylegej G, 179D
P G o 0 11. Rx or OTC

Antiinflammatory (NSAID) Rx

RELATED IND/NDA/DMF(s)
Innovator's NDA # 18922

DOSAGE FORM 14. POTENCY
Tablet 400 mg
CHEMICAL NAME AND STRUCTURE
Etodolac
C,;H,;NO;; M.W. = 287.36
CH,
H,C H
N
CO,H

1,8-Diethyl-1,3,4,9-tetrahydropyrano(3,4-b]-indole-1-acetic acid.

CAS [41340-25-4]




16. RECORDS AND REPORTS N/A

17. COMMENTS
In the last deficiency letter dated May 14, 1997, the firm was
requested to revise its impurities specification to include
limits for individual known and unknown impurities and include
these in its specification for the drug product release and
stability. 1In response to this deficiency, the firm provided
revised specification for the individual unknown impurities but
not for the individual known impurities.

Following a Tcon. between Jim Wilson and Vilayat Sayeed, and the
firm, the firm submitted a Facsimile Amendment on August 4, 1997
which addressed the issue of the bulk product release and
stability impurities specifications, and dissolution
specifications for the drug product.

See review sections 28 and 29 for firm's revised specifications.

18. c 0 0
Approvable
19. REVIEWER: DATE COMPLETED:
U.S. Atwal June 18, 1997
DATE REVISED:

September 3, 1997

cc: ANDA 74-927
DUP Jacket
Division File
Field Copy

Endorsements:
HFD-623/U. Atwal, Ph.D./ . : ,laé?/C?% ,.q’)
HFD-623/V. Sayeed Ph.D./ — _
X:\NEW\FIRMSAM\AESGEN\LTRS&REV\7 927 RV3
F/T by:
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0CT 30 1997

Etodolac Aesgen, Inc.
400 mg Tablets Wilmingten, XNC
ANDA #74-927 Submissicn Date:
Reviewer: Z.Z. Wahba Cctober 13, 1997
File #74927a2.0387 Oct RS, 1957

AMENDMENT TO A REVIEWED
IN-VIVO BIOEQUIVALENCE STUDY
AND IN VITRO DISSOLUTION TESTING DATA

BACKGROUND :
1. On 10/14/97, the firm sent a facsimile _etter iIncluding
additional dissolution data, comparing 1ts 400 mg Etodolac

Tablets to the reference drug product Lodine? 400 mg Tablets
(Wyeth-Ayerst) .

2. The firm has conducted an in vivo rilocequivaisnce study (under
fasting and non-fasting conditions) which has been found
acceptable.

3. The firm was asked to conduct dissolution profile testing for

the test product applying the focllowing specifications:

The dissolution testing should be conducted in 1000 mL of
phosphate buffer pH 7.5 at 37°C using USP 23 apparatus 1
(Basket) at 100 rpm at the time points 10, 15, 20 and 30
minutes. The results of the dissolution profile testing are
presented in the following dissolution section:

DISSOLUTION:

Method: USP 23 apparatus II (Basket: at 100 rpm
Medium: 1000 mL of pH 7.5 pnosphate czuffer
Number of Units: 12 Tablets

Test products: Aesgen's Etodolac 400 mg Tablets,

lot #MNTO0141

Reference products: Wyeth-Ayerst's Lodine® 400 mg Tablets,
lot #9951194

Specifications: NLT _ in 30 minutes.

Dissolution testing results are shown in the focllowing Table.




Table. In Vitro Dissolution Testing I

Drug (Generic Name): Etodolac Tablets

Dose Strength: 400 mg

ANDA No.: 74-927

Firm: Aesgen, Inc.

Submission Date: July 15, 1996, Facsimile letter cated 10/15/97
File Name: 74927a2.097

I. Conditions for Dissolution Testing:

USP XXII Basket:X Paddle: RPM: 200
No. Units Tested: 12 Tablets
Medium: 1000 mL of phosphate buffer pH 7.5

Specifications: NLTii;g_in 30 minutes«

Reference Drug: Wyeth-Ayerst's Lodine¥
IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # MNTO0141 Lot # 99511924
(Minutes) Strength{mg) 400 Strength(mg) 400

Mean % Range | scv | Mean % Range $CV

S 35 “ 17.9 |41 L 16.3
10 76 7.8 85 o 4.8
20 99 ) 1.2 101 0.8
30 100 1.2 101 0.9
45 100 - 1.2 100 0.9

The dissolution data fcr the test product is acceptable.

RECOMMENDATJION

1. The two biocequivalence studies conducted by Aesgen, Inc.,
under fasting and non-fasting conditions on its drug product,
Etodolac Tablet 400 mg (lot #MNTO0141l), comparing it to

Wyeth-Ayerst's Lodine® Tablet 400 mg have been found
acceptable by the Division of Bioequivalence. The studies
demonstrate that Aesgen's Etodolac Tablet 400 mg 1is
bioequivalent to the reference product, Wyeth-Ayerst's Lodine®
Tablet 400 mg.

2. The dissolution testing conducted by the firm on its Etodolac
Tablets, 400 mg (lot #MNTO0141) has been found acceptable.

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution

2




testing should be conducted in 1000 mL cof phosphate buffer pH
7.5 at 37°C using USP 23 apparatus I (Basket) at 100 rpm. The
test product should meet the following specifications:

Not less than  of the labeled amount of the drug in
the dosage form is dissolved in 30 minutes.

The firm should be informed of the above reccommendation.

Zakaria Z. Wahba, Ph.D.
Division of Biocequivalence
Review Branch III

RD INITIALLED RMHATRE - , "
FT INITIALLED RMHATRF o ' | 0/23/577

Concur: i Date: (o] 28l9F

Acting Director
Division of Bioequivalence

cc: ANDA #74-927, (original, duplicate), HFD-658 (Mhatre, Wahba),
Drug File, Division File
ZZWahba/102797/wp #74927a2.097




ANDA 74-927

Aesgen, Inc. , -
Attention: Jeffrey S. Bauer JIN 20 EET
5051 New Centre Drive

Suite 103

Wilmington NC 28403

IIIII”II'IIIIl"llllll“lll"ll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Etodolac Tablets, 400 mg.

1. The Division of Bioequivalence has compieted its review and has no further questions at
this time.
2. The following interim dissolution testing will need to be incorporated into your stability and

quality control programs:

The dissolution testing should be conducted in 1000 mL of phosphate buffer pH 7.5 at 37°C

using USP 23 apparatus I (Basket) at 100 rpm. The test product should meet the following
specifications:

Not less than Q) of the labeled amount of the drug in the dosage form is
dissolved in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

/1

Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research




JIN 25 jog7

Etodolac Aesgen, Inc.
400 mg Tablets Wilmington, NC
ANDA #74-827 Submission Date:
Reviewer: Z.Z. Wahba April 29, 1997
File #74927a.497

T \'4

STUDY AND DISSOLUTION DATA

0 1997

BACKGRQUND
The firm has previously submitted two in vivo biocequivalence studies

(single-dose fasting and single-dose post-prandial) comparing its test
drug product, Aesgen's 400 mg Etodolac Tablets to the reference listed
product, Wyeth-Ayerst’s Lodine® 400mg Tablets.

The submission was reviewed and was found incomplete by the Division of
Bioequivalence (the review dated January 02, 1997, ANDA #74-927) due to
problems cited in the deficiency comments.

In this submission, the firm has responded to the deficiency comments

and included additional information in the current
submission.

Defici
Al Under Fasting Condition (Clinical project #P95-346)

l.i. The raw data on the floppy diskette do not match the data in the.
submission (hard copy data).

Resubmit the correct data on both hard copy and floppy diskette as
well as the outcome of the statistical analysis.

T firm/ n
A diskette containing the raw data for study #P95-346 under fasting
conditions and study 095-347 under non-fasting conditions was
submitted. A hard copy of the data was also provided (see the firm’s

correspondence on April 29, 1997; Exhibit #1 £fcr study #P95-346 and as
Exhibit #2 for study #P95-347).

The firm’s response to comment #A.l.i is acceptable.
Defici A.l.ii

The raw data on the floppy diskette snhould incliude the plasma levels
and pharmacokinetics parameters (AUCt, AUCi, Cmax, Tmax, T1l/2, and

1




Kel) for all subjects.

The

firm’s response to Comment #A.1 i3

A diskette that contains the requested information was provided. Also

see the In Vivo Bioequivalence Study and Statistical Analysis section
in this report.

The firm's response to comment #A.l1l.ii is acceptable.

e : s

Include an example(s) of the method of calculation of plasma samples.

The firm' ‘2 o

The firm's response to comment #A.1.iii is acceptable. o

Defici y

On pages 525-526, Mayo's Lab letter (second paragraph) mentions that
the results of the plasma concentrations of etodolac are attached as
appendices 1, 2, 3 and 4. The appendices that were provided do not

match what was mentioned in the letter. Please provide the missing
information.

The firm's response to comment #2

The initial report submitted stated that the results of the plasma
concentrations were attached as Appendices 1, 2, 3 and 4. The tables
contained in the report, however, did not contain the Appendix
identifiers. Copies of these tables with the identifiers for the two

etodolac 400 mg studies are provided as Exhibit #4 for study #P95-346
and as Exhibit #5 for study #P95-347.

The firm's response to comment #2 is acceptable.

Defic] ¢ 4




The firm's response to Comment #3
~ Tne firm's response to comment #3 is acceptable.

i
Deficiency Comment #4 |

The firm's response to Comment #4




The firm's response to comment #4 is acceptable.

Deficiency comment #5

The firm’s response to Comment #5

The firm's response to comment #5 is acceptable.
Deficiency comment #6

Provide the dates of the beginning and end of the analytical assay of
the plasma samples.

The firm’s response to Comment 46

The analytical assay for the etodolac 400 mg Fasting Study was started
on March 20, 1996, and completed on April 5, 1996.

The firm’s response to comment #6 is acceptable.

Deficiency comment #7

Provide the concentration of the internal standard that
was used for assay recovery data.

The firm’s response to Comment 47

The concentration of the internal standard . I used in the
etodolac assay was ; :

The firm's response to comment #7 is acceptable.

Defici ¢ 48




Provide the batch/lot size for the test product.

The Zirm’s response to Comment %8

The batch size for the test product was ' ~__equivalent to

tablets. The actual yield of ccated tablets produced for the test

batch was

The firm’s response to comment #8 is acceptable.
Defici

Under Non-Fasting Conditions (Clinical proiject NP95-347):

The firm provided raw data on the floppy diskette do not match the

data in the submission (hard copy data).

i. The firm is requested to resubmit the right data on both hard
copy and floppy diskette as well as the outcome of the
statistical analysis.

ii. The raw data on the floppy diskette should include the plasma
levels and pharmacokinetics parameters (AUCt, AUCi, Cmax, Tmax,
T1l/2 and Kel) for all subjects.

The firm’s response to Comment #B,1

The response to comments A.1l.(i) and (ii) also apply to comments
B.1.(i) and (ii). A diskette that contains the requested information
was provided. Also see the In Vivo Bioequivalence Study and
Statistical Analysis section in this report.

The firm's response to comment #Bl is acceptable.

Defic E

The firm’s response to Comment %B,2




The firm's response to comment #B.2 is acceptable.
Deficiency comment #C

The application provides two comparative formulation tables on pages
1572 and 1596. The tables show that the amount (in mg) of each
ingredient per tablet is the same in both tables, however, based on

%W/W values they are different. Please provide clarification for
these differences.

The firm’s response to Comment #C

The firm's response to comment #C is acceptable.
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Twenty-eight (24 plus 4 alternates) healthy male subjects were
enrolled and completed the study (subjects #1-28). All subjects
received a single oral dose of 400 mg etodolac on two periods
separated by one week.

The pharmacokinetic parameters of etodolac were analyzed using SAS-GLM
procedure for analysis of variance. The pharmacokinetic parameters of
the level of plasma concentrations, as well as the following

parameters, AUCt, AUCi, Cmax, Tmax, Kel, Tl1/2 are summarized in the
tables below:

| MEan1 | sp1 | MEAN2 | sD2 RMEAN12

TIME HR

0 0.01 0.05 0.00 0.00 .
0.25 1.71 1.86 4.75 6.33 0.36
0.5 9.99 7.79 16.53 10.37 0.60
0.75 16.22 10.00 19.14 10.08 0.85
1 19.13 10.18 19.19 8.46 1.00
1.33 18.66 7.63 19.63 8.23 0.95
1.67 18.09 6.43 19.11 6.32 0.95
2 17.97 5.63 17.83 5.06 1.01
2.5 16.68 5.75 16.18 3.51 1.03
3 14.56 4.59 14.71 4.33 0.99
4 10.92 2.94 11.18 3.00 0.98
6 5.85 2.30 5.45 1.08 1.07
8 4.37 1.38 4.08 0.91 1.07
12 2.75 0.71 2.62 0.54 1.05
16 1.66 0.51 1.56 0.38 1.06
24 0.82 0.27 0.77 0.24 1.06
30 0.42 0.22 0.37 0.21 1.12
36 0.22 0.20 0.18 0.19 1.20

MEAN1=Test MEAN2=Reference RMEAN12=T/R ratio




1.

Mean Pharmacokinetic Parameters
i ject i i (o]
od . G o

| MEaNi | sp1 | MEAN2 | sD2 | rRMEAN1Z2
PARAMETER
AvUCI 126.22 20.62 126.56 20.11 1.00
AUCT 122.19 19.81 122.53 19.92 1.00
CMAX 26.55 5.40 27.49 6.52 0.97
KE 0.10 0.02 0.10 0.02 0.97
*LAUCT 124.58 0.17 124.98 0.16 1.00
*LAUCT 120.63 0.16 120.93 0.17 1.00
*LCMAX 26.02 0.21 26.84 0.22 0.97
THALF 7.45 1.63 7.30 1.75 1.02
TMAX 1.64 1.10 1.43 0.81 1.15

MEAN1=Test MEAN2=Reference RMEAN12=T/R ratio

* The values represent the geometric means (antilog of the means of
the logs).

Table 3
LSMeans And The 90% Confidence Intervals
(Under Fasti conditi :

| Lsma | wnsM2 | roweriz | upecriz
PARAMETER
AUCI 126.22 126.56 96.74 102.72
AUCT 122.19 122.53 96.79 102.67
CMAX 26.55 27.49 89.46 103.71
*LAUCI 124.58 124.98 96.71 102.74
*LAUCT 120.63 120.93 96.84 102.76
*LCMAX 26.02 26.84 90.34 103.99

UNIT: AUC=uG HR/ML CMAX=uG/ML
Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R
* The values represent the LSMEANS (antilog of the means of the logs).

The mean plasma etodolac levels reached a maximum level of
concentration around 1.0-1.33 hours (Table #1 and Figures #1 and
2).

The 90% confidence intervals for the log-transformed AUCt, AUCi
and Cmax were within the acceptable range of 80-125% (Table #3).
The geometric T/R mean ratios (RMEAN12) for AUCt, AUCi and Cmax
were within the acceptable range of 0.8-1.25 (Table #2).




There were no significant sequence, period or treatment effects of the
test and reference drug treatments for the log-transformed
pharmacokinetic parameters AUCt and AUCi.

For the Cmax, there was no significant treatment effect of the test
and reference drug treatments. However, there was a significant

sequence and period effects (p less than 0.05) for the log~-transformed
pharmacokinetic parameter Cmax.

3. The arithmetic T/R mean ratios for Tmax, Kel and T1/2 were 1.15,

0.97 and 1.02, respectively (Table #2). The percentage of change
of the T/R mean for the Tmax, Kel and Tl/2 are acceptable.

Eighteen (18) healthy male subjects were enrolled and completed the
study (subjects #1-18). All subjects received a single oral dose of
400 mg etodolac on two periods separated by one week.

The pharmacokinetic parameters of etodolac were analyzed using SAS-GLM
procedure for analysis of variance. The pharmacokinetic parameters of
the level of plasma concentrations, as well as the following

parameters, AUCt, AUCi, Cmax, Tmax, Kel, T1l/2 are summarized in the
tables below:

st t
| MEANI | sp1 | MEAN2 | sD2 | MEAN3 | SD3  |RMEAN12

TIME HR

0 0.00 0.00 0.00 0.00 0.00 0.00 .
0.25 1.74 2.37 0.20 0.42 0.58 1.15 8.88
0.5 7.71 5.98 2.57 4.13 2.87 4.33 3.00
0.75 13.37 8.58 5.62 6.49 5.97 6.62 2.38
1 16.64 8.47 9.49 7.72 11.14 8.89 1.75
1.33 19.04 7.03 12.22 7.49 15.23 7.28 1.56
1.67 18.23 5.68 13.34 5.21 14.67 5.86 1.37
2 16.58 4.48 14.95 5.76 13.68 3.23 1.11
2.5 14.82 3.55 13.07 .28 12.68 2.90 1.13
3 13.36 3.49 11.75 3.32 11.45 2.14 1.14
4 10.34 2.84 10.43 2.73 10.18 2.26 0.99
6 5.46 1.17 7.24 1.73 7.66 1.77 0.75
8 ' 3.98 0.93 4.35 1.02 4.29 0.76 0.92
12 2.37 0.66 2.63 0.67 2.54 0.71 0.90
16 1.53 0.48 1.59 0.53 1.58 0.57 0.96
24 0.79 0.33 0.85 0.35 0.79 0.36 0.92




30 0.41 0.33 0.43]| 0.31 0.35 0.34 0.95
36 0.23 0.29 0.25| 0.21 0.16 0.26 0.91
(CONTINUED)
| RMEAN13 | RMEAN23

TIME HR

) . .

0.25 2.99 0.34

0.5 2.69 0.90

0.75 2.24 0.94

1 1.49 0.85

1.33 1.25 0.80

1.67 1.24 0.91

2 1.21 1.09

2.5 1.17 1.03

3 1.17 1.03

4 1.02 1.02

6 0.71 0.95

8 0.93 1.01

12 0.93 1.03

16 0.97 1.01

24 0.99 1.07

30 1.17 1.23

36 1.41 1.54

- |
1=Test-Fast 2=Test-NonFast 3=Ref.-NonFast |
UNIT: PLASMA LEVEL=uG/ML TIME=HRS
Table S
M D} Xi . :
| MEAN1 | sD1 | MEAN2 SD2 | MEAN3 | sSD3 | RMEAN12
PARAMETER
AUCI 117.69 23.74 111.41 22.25 111.38 23.43 1.06
AUCT 112.43 21.32 107.09 21.32 106.35 21.71 1.05
CMAX 23.47 4.92 18.64 5.48 19.96 5.38 1.26
KE 0.09 0.02 0.09 0.02 0.10 0.02 0.97
*LAUCI 115.40 0.21 109.28 0.20 109.12 0.21 1.06
*LAUCT 110.42 0.20 105.04 0.20 104.30 0.20 1.05
*LCMAX 22.98 0.21 17.81 0.32 19.27 0.27 1.29
THALF 8.04 2.41 7.71 1.67 7.12 1.75 1.04
TMAX 1.56 0.69 1.96 1.05 1.83 0.93 0.80
(CONTINUED)
RMEAN13 | RMEAN23
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PARAMETER

AUCI 1.06 1.00
AUCT 1.06 1.01
CMAX 1.18 0.93
KE 0.89 0.92
*LAUCI 1.06 1.00
*LAUCT 1.06 1.01
*LCMAX 1.19 0.92
THALF 1.13 1.08
TMAX 0.85 1.07

1=Test-Fast 2=Test-NonFast 3=Ref.-NonFast
UNIT: AUC=uG HR/ML CMAX=uG/ML TMAX=HR THALF=HR KE=1/HR
* The values represent the geometric means (antilog of the means of

the logs).
Table 6
Test/Reference Products Ratios
. l X : I . Individua?
| nsMa | LsM2 | LsM3 | RLSM12 | RLsSM13 RLSM23

PARAMETER
AUCI 117.69 111.41 111.38 1.06 1.06 1.00
AUCT 112.43 '107.09 106.35 1.05 1.06 1.01
CMAX 23.47| 18.64 19.96 1.26 1.18 0.93
*LAUCI 115.40 109.28 109.12 1.06 1.06 1.00
*LAUCT 110.42 105.04 104.30 1.05 1.06 1.01
*LCMAX 22.98 17.81 19.27 1.29 1.19 0.92

1=Test-Fas 2=Test-NonFast 3=Ref.-NonFast

UNIT: AUC=uG HR/ML CMAX=uG/ML TMAX=HR THALF=HR KE=1/HR

* The values represent the geometric means (antilog of the means of

the logs).
1. Under non-fasting conditions, the mean plasma etodolac levels

reached the maximum around 1.33-2.0 hours (Table #4 and Figures
#3 and #4).

2. Under non-fasting conditions, the ratios of the test mean to the

reference mean (RMEAN2/3) for the log-transformed AUCt, AUCi and
Cmax were all within the acceptable range of 0.8 to 1.25 (Table

#5) .
DISSO ON:
Method: USP 23 apparatus II (Paddles) at 50 rpm
Medium: 900 mL of pH 7.5 phospnate buffer

Number of Units: 12 Tablets
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Test products:

Aesgen's Etodolac 400 mg Tablets,

lot #MNTO0141

Reference products: Wyeth-Ayerst's

Specifications:

Method:

Dissolution testing

lot #9951194

Lodine® 400mg Tablets,

NLT in 30 minutes.

FDA method

results are shown in Table #7.

Table 7. In Vitro Dissolution Testing

74-927

Drug (Generic Name):
Dose Strength: 400 mg
ANDA No.:
Firm: Aesgen, Inc.

Submission Date: July 15, 1996

Etodolac Tablets

File Name: 74927sd.796

I. Conditions for Dissolution Testing:
USP XXII Basket: Paddle:X RPM: 50
No. Units Tested: 12 Tablets
Medium: 900 mL of phosphate buffer pH 7.5

Specifications: NLT = in
Reference Drug: Wyeth-Ayerst's Lodine®
Assay Methodology:

30 minutes

IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # MNTO141 Lot # 9951194
(Minutes) Strength(mg) 400 Strength(mg) 400
Mean % Range %CV Mean % Range 3CV
15 82.9 o 7.5 77 .7 » 14.1
30 98.1 o 1.7 98.3 . 1.7
45 98.8 1.3 99.1 1.5
60 98.8 o 1.6 99.8 1 1.3
mmen n Di luti D
a. The USP 23 has no dissolution requirements for etodolac.
b. The in vitro dissolution testing submitted by the firm on its
Etodolac 200 mg and 300 mg tablets is acceptable.
c. The dissolution data of the reference product exhibited lower

mean values of dissolution than the test product at 15 minutes
dissolution time point.

REVIEWER'S C
1. In this amendment the firm has provided satisfactory responses to
all the deficiencies that were identified in the previous review

12




(reviewed date January 02, 1997).

Under fasting conditions: The firm's in vivo bicequivalence study
under fasting conditions demonstrated that the test product,
Aesgen's Etodolac Tablet 400 mg is biocequivalent to the reference
product, Wyeth-Ayerst's Lodine® Tablet 400 mg. The 90% confidence
intervals for the log-transformed AUCt, AUCi and Cmax were all
within the acceptable range of 80- 125%.

Under non-fasting conditions: The firm's in vivo biocequivalence
study under non-fasting conditions demonstrated that the test
product, Aesgen's Etodolac Tablet 400 mg is bioequivalent to the
reference product, Wyeth-Ayerst's Lodine® Tablet 400 mg. The
ratios of the test mean to the reference mean for the AUCt, Auci,
Cmax were within the acceptable range of 0.8-1.25.

Dissolution Data: The firm has provided an acceptable comparative
dissolution data for its drug product, Aesgen's Etodolac Tablets
400 mg and the reference product, Lodine® Tablets 400 mg. The firm
conducted the dissolution test using FDA methodology.

SPECIAL, COMMENT TO THE FIRM:

The firm is advised to conduct a dissolution profile testing for
the test product applying the following spec1f1catlons

The dissolution testlng should be conducted in 1000 mL of phosphate
buffer pH 7.5 at 37°C using USP 23 apparatus I (Basket) at 100 rpm
at the time points 10, 15, 20 and 30 minutes.

The results of the dlssolutlon profile testing should be submitted
to the Office of Division of Bioequivalence.

RECOMMENDATION

l.

[\

The two bioequivalence studies conducted by Aesgen, Inc., under
fasting and non-fasting conditions on its drug product, Etodolac
Tablet 400 mg (lot #MNTO0141l), comparing it to Wyeth-Ayerst's
Lodine® Tablet 400 mg have been found acceptable by the Division of
Bioequivalence. The studies demonstrate that Aesgen's Etodolac
Tablet 400 mg is biocequivalent to the reference product,
Wyeth-Ayerst's Lodine® Tablet 400 mg.

The dissolution testing conducted by the firm on its Etodolac
Tablets, 400 mg (lot #MNTO141l) has been found acceptable.

The dissolution testing should be incorporated intoc the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 1000 mL of phosphate buffer pH 7.5
at 37°C using USP 23 apparatus I (Basket) at 100 rpm. The test
product should meet the following specifications:

13



Not less than _ of the labeled amount of the drug in
the dosage form is dissolved in 30 minutes.

The firm should be informed of the above recommendations and the comment
included above (in section “Special Commentf#the Firm’).

Zakaria Z. Wahba, Ph.D.
Division of Biocequivalence
Review Branch III

RD INITIALED RMHATRE

FT INITIALED RMHATRE - . &AS Ay
Concur: ___ 3 _ Date: é l&Sl‘q?‘

Nicholas Fleischer, Ph.D.

Director

Division of Bioequivalence
cc: ANDA 74-927 (original, duplicate), HFD-630, HFD-658 (Mhatre,

Wahba), HFD-650 (Director), Drug File, Division File
ZZWahba/051997/061997/file #74877a.d96
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